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Pre-anaesthetic medication: 


oxymorphone and placebo 


morphine, anileridine, 


By Benjamin J. Ciliberti, M.D.‘ & Nathan B. Eddy, M.D.? 


Differences of opinion exist at present as to the type of 
drug to be used for pre-operative medication (1, 6) though 
the basic concepts of premedication remain virtually unal- 
tered. Primarily, the purpose is to obtain psychic sedation so 
that the patient is tranquil and relieved of his anxiety, but the 
purpose may also be reduction of respiratory tract secretions, 
smoother induction and maintenance of anaesthesia by mini- 
mizing autonomic reflex activity, fortifying anaesthetic agents 
or relief of pain (4). Newer and better drugs continue to be 
sought and assessed clinically, but narcotic analgesics, often 
in conjunction with belladonna alkaloids, continue to be 
used widely and remain reliable agents for premedication 
even when pain is not present. Naturally, therefore, new 
narcotic analgesics will be tried in this field to determine 
their relative usefulness. 


Our purpose in the present study was to establish a proce- 
dure for the evaluation on a double blind basis of the satis- 
factoriness of pre-anaesthetic agents and to compare new 
agents with morphine and a placebo. 


Method 


Observations were made by the anaesthesia staff of the 
Veterans Administration Hospital, Bronx, New York — 
mostly first- and second-year residents. There were 23 par- 
ticipants, 13 of whom were involved to the extent of carrying 
out the study on at least 20 patients. The patients used were 
unselected except that they were usually the first cases of the 
day on the operative schedule. This permitted sufficient 
time to complete and record observations prior to anaesthesia 
and surgery. There were 670 males and 9 females, with ages 
ranging from 20 to 85 years; 36 per cent were in the 60 or 
above age group. They were being prepared for the usual 
major (mostly) and minor surgical procedures of a large 
hospital. Approximately two-thirds of the anaesthetics were 
general and one-third spinal or regional. 


All observations were made and recorded in the operating 
room. They included preliminary evaluation of the patient’s 
mentai and physical state and were repeated 10, 20, 30, 45 
and 60 minutes after administration of the pre-anaesthetic 
medication. The points noted were degree of sedation, whether 
or not the patient was asleep, alert, excited, restless or euphoric, 
relief of pain, and measurement of blood pressure, heart and 
respiratory rates. Any side effects occurring during the pre- 
anaesthetic period were recorded. 


1 Chief, Anaesthesia Section, Veterans Administration Hospital, Bronx, 
New York, U.S.A. 

2 Consultant (formerly Chief, Section on Analgesics, Laboratory of 
Chemistry, National Institute of Arthritis and Metabolic Diseases), Natio- 
nal Institutes of Health, Public Health Service, Department of Health, 
Education and Welfare, Bethesda, Maryland, U.S.A. 


Notation was also made as to whether induction was 
smooth or stormy, whether maintenance was smooth or com- 
plicated, and whether respiratory tract secretions were mini- 
mal, moderate or marked. The type of anaesthesia and the 
anaesthetic agents used, including supplementation, especially 
for induction, were recorded. The awakening time after 
general anaesthesia was noted, and the time after surgery 
when the first analgesic medication was needed. The anaesthe- 
tist completed the record with his estimation of the premedi- 
cation as satisfactory or unsatisfactory for the specific case 
and was urged to state the reason for his judgement. A typical 
record form is shown. 


Three series of patients were reported upon, each series 
comprising more than 50 cases per medication. The medica~ 
tions were placebo (normal saline), morphine sulphate, 
oxymorphone * hydrochloride and anileridine * hydrochlo- 
ride. These were supplied in multiple dose vials, identical 
in appearance. Each medication was represented by two 
code letters in each series, and the code letters were assigned 
in random sequence. The coding was different for each series. 


The dose per unit weight was, for morphine,’ 8 mg in 
series I and 10 mg in series II and III; for oxymorphone 
1.0 mg in series I and II and 1.33 mg in series III and for 
anileridine 25 mg in series I and II and 33 mg in series III. 
Concentration was such that the dose administered was 
0.5 ml/60 kg body weight in the first and second series and 
0.01 ml/2 lb body weight in the third series — a simpler 
calculation, since the patients were weighed in pounds. The 
selection of doses initially was based upon those which had 
been found previously to produce equi-analgesic effects 
(3, 5, 7, 8, 9, 10, 11). The doses of oxymorphone and anile- 
ridine were increased by a third in series III. 


Medications were ordered by code letter, A to H, until 
the requisite number of cases per drug had been studied, 
and were administered almost always intramuscularly, in 
the operating room after the preliminary observations had 
been made. Fifty-six doses were given subcutaneously and 
seven doses intravenously. No other medication was given 
prior to the anaesthetic regimen except occasionally atropine 
at the end of the pre-anaesthetic period. 


% Oxymorphone is the generic and proposed international non-pro- 
prietary name for 14-hydroxydihydromorphinone. It was supplied through. 
the courtesy of Endo Products, Inc. Its trade name is Numorphan. 

* Anileridine is the generic and proposed international non-proprietary 
name for ethyl 1-(p-aminophenylethyl)-4-phenyl-4-piperidinecarboxylate. 
It was supplied through the courtesy of Merck, Sharp & Dohme, Inc. 
Its trade name is Leritine. 

5 It is to be understood throughout that all references to the drugs. 
and their doses refer to the salts as administered, though for convenience 
the salt designation is omitted. 
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Chart I 
Name: N.M. Sex: M. Age: 54 Wt.: 185 |b Wd.: 110 
Reg.: A 4031 Anaesthesia: 1722 Date: 16.VII.59 
Diagnosis: Duodenal ulcer 
Operating procedure: Gastrotomy; bil. vagotomy 
Other conditions: ? Phys. stat.: II 
Drug: H Dose: 0.92 cc Route: IM Time: 7.50 a.m. 


Other medication: 












MENTAL STATUS 


Sedation (NSMD) .. 1... 222 e N S 
Dc ce 0 5 Gis w 5 6 9 9 oe No ° 
MA a steht tae eae & Se Yes ° 
ED 4s! o 6m, OOo ee eS Se No ° 
a ea eee ere ae No ° 
I 6 6 aces ws ee en eal No ° 
Response to questions ........ Yes (deaf) ° 
eee ois See wy ose eae ee No 

See ars os + «8.8 8 8 ge 8 

SIDE EFFECTS 


Heart rate 





Anaesthetics: 


1. Primary: C,H, 
2. Supplemental — 
Top. Ether, 


Dose: 


Anaesth. started: 8.47 a.m. 

Induction: smooth or stormy; 
Secretions: minimal, moderate or marked; 
P. O. Narcotic: Demerol 50 mgm. 1 p.m.: 


Remarks: 1 Well sedated. Pt. is deaf. 


Results 


1. Satisfactory v. unsatisfactory rating of the premedications 


Table 1 summarizes the judgement of the anaesthetists on 
this point with respect to each agent. The degree of sedation 


Dose: — 
Pentothal: 200 mgm (Induction) 
Anaesth. ended: 2.25 p.m. 
Maintenance: smooth, complicated; 


[Increase: +; Decrease: -; Unchanged: 0] 











Between 
s | S | M S and M 
o o ° ° 
° ° ° ° 
° ° : ° ° 
° ° ° ° 
° ° ° ° 
° ° | ° ° 
Smaller | Pinpoint _— 
\ 
{ 
NONE 
115/80 115/85 120/80 120/80 
80 84 84 84 | 
16 





C. System 
Dose: — 

Anaesth >sia 
Awakening time: 2.30 p.m. 


Time of first dose: 4.45 p.m. 
Judgement of Premedication: Satisfactory,! or Unsatisfactory; 


[Signature] E. M.... 


is not the only factor to be considered in classifying a drug 
as a satisfactory pre-anaesthetic medication. The technique 
to be employed, whether general or regional anaesthesia, 
the anaesthetic agents to be used, the method of induction 
and the type of surgery contemplated must all be taken into 


rae.aews SlhlUwlU CU CU. 


rug 
que 
sia, 
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TABLE 1 


Satisfactory v. unsatisfactory rating of premedications 





Placebo 
Series 
I Ir III 
CM. . 25, S596 = she lo 5) 425 05ml O5ml 006ml 
Mans Sa oh, See ET ele. oS 13 23 15 
RIOR, 5) \Gatlal lh WIGTS btw me 41 36 41 


Pcetiage wthictory.. 5 ht 24.1 39.0 20.5 


account. Troublesome side effects of the premedicant and the 
presence or absence of a drying effect on secretions will 
affect judgement. Pain is not usually a factor pre-operatively, 
and was infrequent in the present study. When it is present, 
an analgesic effect will contribute to a satisfactory rating. 
Pre-operative physical status and the age of the patient may 
also alter evaluation when dosage administered is based on 
weight alone. The anaesthetist may prefer the patient to be 
heavily or lightly sedated, and his experience also is likely 
to be a factor in his judgement. Most of these factors were 
present and operated equally, we believe, with each drug 
in each series. A few will be discussed in some detail. 

The placebo was rated as satisfactory premedication 51 
times in the three series combined, or in 30.1 per cent of its 
trials, a result corresponding closely to that of placebo effect 
in other situations (2, 7). Each of the three drugs was rated 
as satisfactory in a definitely higher percentage of trials than 
placebo in each series, but neither oxymorphone nor anile- 
ridine was rated better than morphine when equi-analgesic 
doses were used. Increasing their dose by a third did increase 
the percentage of satisfactory reports, but this difference might 
be questioned because with oxymorphone at least it was not 





Oxymorphone Anileridine 
I Ir Ilr I Ir Ilr I II Ilr 
8 10 10 i .1) 15 23 23 33 
29 38 30 29 32 34 32 32 40 
24 22 26 25 28 22 24 27 16 
54.7 63.3 53.6 53.7 53.3 60.7 57.1 542 71.4 


greater than the difference in the satisfactory results with 
morphine in series II and III. 


2. Judgement of individual observers 


Of the 23 anaesthetist observers engaged in this study 
13 reported upon at least 20 premedications. Among these 
the greatest number of cases studied was 71 by observer 
M and the least was 21 by WO. Two of the observers, Gn 
and Gr, seemed uniformly to underrate the effectiveness of 
all agents and So tended to do this. Sm appeared to overrate 
effectiveness. These individual differences are presented in 
chart II, where the satisfactory and the unsatisfactory reports 
of each of the 13 observers are plotted as percentages of all 
reports for each observer for each drug. The number of 
reports upon which chart II is based are shown in table 2. 
Some observers tended to be pessimistic or optimistic towards 
all pre-anaesthetic medication. We believe, nevertheless, that 
the double blind technique in this situation provided excellent 
experience for the residents and improved their observations 
and evaluations. It also afforded the supervisors some insight 
into the understanding and ability of the residents. 


Chart II 
Individual observer rating for each drug 


Placebo Morphine sulfate 


Observers 
9° 
° 


sea ange IE 
_ he - 
me 
0 

RR AME 
| SAR 
a 
—"| we 
erie 
meee Oe 





100 0 100 0 


Satisfactory 


Unsatisfactory Satisfactory Unsatisfactory Satisfactory Unsatisfactory Satisfactory 


Oxymorphone HCl Anileridine HCl 


' : 
cma — 
oe — 
CRE REN CRRERE GT 
armen OS neem 
seme ne 


Unsatisfactory 


Percentage 
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TABLE 2 


Incidence of satisfactory and unsatisfactory rat- 
ings by those observers who reported on 20 or 
more premedications 



































Placebo Morphine Oxymorphone | Anileridine 
Observer _—$——$ | 

Sat. Unsat.| Sat. Unsat.| Sat. Unsat.| Sat. Unsat. 
oes < 1 8 9 7 8 6 5 8 
at aba) ote sa 0 8 6 4 5 7 3 13 
SA 5 z 9 4 3 + 6 1 
peas 1 4 1 2 2 3 7 1 
ar PTY 0 10 0 13 6 11 = 11 
Pb 6 a <9 4 8 12 8 14 7 9 5 
Ms Fa at ae 5 5 6 2 3 6 - 3 
eee 0 5 11 1 5 a 6 1 
Ra 6. cs om 5 14 9 14 3 16 6 
_ eae 8 9 8 3 7 3 11 5 
a er ky cir 1 9 S 10 1 3 2 6 
n.d a, we. Se 4 a 8 4 13 + 8 1 
ee a a tees Gs 5 6 8 3 4 8 3 
3. Sedation 


In the first series the word “ sedation ” was omitted from 
the record sheet. Factors such as sleep, alertness, excitability, 
restlessness, euphoria, and response to questioning were to 
be graded as unchanged, increased or decreased, respectively, 
from premedication observations made of these categories. 
At the end of the hour following injection of the drug, seda- 
tion was to be indicated as none, slight, moderate or deep. 
Apparently the anaesthetists found this difficult, and the 
record form was modified for the second and third series. 
The item “ sedation ” was inserted and was to be marked 
as none, slight, moderate or deep at each observation. Also 
at the end of the hour the patient was asked if he had felt 
any difference since receiving his injection. His reply was 


recorded and taken into account as one of the factors in 
evaluation. 


The number of patients reported to be moderately, slightly 
or not sedated by each agent in each series is shown in table 3. 
On this basis both oxymorphone and anileridine appeared 
to produce more sedation at the higher dose. However, 
morphine too was reported as producing more sedation; at 


least there were fewer patients in whom no sedation was 
noted in the third series. 


An alternative method of comparing the sedation produced 
by the several agents is shown in table 4. Because of the 
difference noted above in the record sheets this method is 
applicable only to series II and III. The anaesthetist was asked 
to record the presence and degree of sedation of each patient 
on five successive occasions after each pre-anaesthetic injection. 
Summing these individual observations of none, slight or 
moderate sedation, as has been done in table 4, has the advan- 
tage of bringing into the picture the element of duration of 
a sedative effect, as well as its presence and degree per patient. 
Again we find that there was a difference in the amount of 
sedations reported in the third series. In the second series, 
morphine seemed to produce no more sedation than was 
noted after the placebo, whereas the sedative effect of oxymor- 
phone and anileridine was greater than that of morphine or 
the placebo. In the third series, however, morphine, as well 
as the other two drugs, was distinctly better than the placebo 
in the »roduction of sedation, but oxymorphone and anileri- 
dine were hardly better than morphine, even though the 
dose of oxymorphone and anileridine had been increased by 


a third. 


Another indication of the similarity of the sedative effect 
of each of the three narcotics is shown in table 5. In most 
cases in which general anaesthesia was employed sodium 
pentothal was given intravenously in induction. Table 5 
summarizes the data available with respect to the pentothal 
dosage. The average per patient was. very nearly the same 
when morphine, oxymorphone or anileridine was the pre- 
anaesthetic medication and less than was required when a 
placebo had been given. Also the proportion of doses in 
excess of 500 mg was similar for each of the narcotics and 
again definitely less than for the placebo cases. 

None of the patients in this study were considered to be 
deeply or oversedated. Drowsiness was noted occasionally 
(see table 6) but the patients remained co-operative. 


4. Side effects 


Table 6 lists the side effects noted with the four agents 
during the pre-anaesthetic hour of observation. Each of the 


TABLE 3 
Incidence of sedative effect with pre-anaesthetic medications 











Placebo | Morphine Oxymorphone Anileridine 
Series caterer __| 

= an a iI III I II III I II It 
BP RR, wl te we ch 8 10 10 1.0 1.0 1.33 25 25 33 
Number of patients ........ 54 59 56 53 60 56 54 60 56 56 59 56 
ee Ss wy tee eee ete ee 27 35 35 15 34 16 9 21 16 13 26 7 
ee ss 5 ee, i. 6 18 16 5 17 26 11 24 20 il 23 27 
te 4 6 5 7 9 14 9 15 20 6 10 22 
Pee... Dees os « 17 0 0 26 0 0 25 0 0 26 0 0 
Percentage not sedated. ...... 73.0 593 62.5 55.6 56.7 28.6 31.0 35.0 28.6 433 441 125 











Sli; 
Mo 


— sat es ee Ct le et ee CL le Ce Oe Oe ee ee oe Ce le 
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TABLE 4 
Summation of observations on sedative effect of pre-anaesthetic medications 





Placebo 








Morphine Oxymorphone Anileridine 
Series 
II 
aye 237 = 75.2% 224 = 80.0% 210 = 75.0% 153 = 54.6% 183 = 61.6% 145 = 51.8% 200 = 67.8% 132 = 47.1% 
_ ee 56 = 17.7% 48 =17.1% 61 = 21.8% 93 = 33.2% 87 = 29.0% 89 =31.8% 72 = 244% 108 = 38.6% 
Moderate ..... 22= 6.9% 8= 28% 9= 32% 3%=12.1% 30 = 10.0% 46 = 16.4% 3= 78% 40=143% 





TABLE 5 


Amount of sodium pentothal used for induction 


Oxy- 


Placebo Morphine morphone Anileridine 





Number of patients . . . 53 54 40 42 
Average dose, mg .... 481 408 400 412 
Range of dosage ..... 100-1,160 80-1,200 100-1,000 100-1,400 
Number of doses: 
200 mg or less...... 12 18 13 12 
500 mg or less...... 22 16 13 11 





narcotics caused significantly more side effects than the placebo, 
and a few differences among them are noteworthy. Local 
reactions, a wheal erythema or flare, at the site of injection 
were seen most often after morphine. Dizziness was reported 
11 times after oxymorphone, 9 times after anileridine and 
5 times after morphine. A feeling of euphoria was noted 
10 times after oxymorphone, 4 times after morphine and 
only once after anileridine. Respiratory depression of a degree 
to cause the anaesthetist some concern was noted ten times, 


6 times after oxymorphone and 4 times after anileridine. 
Also, hypotension of rather marked degree, apparently asso- 
ciated with drug action, was reported twice, once after 
morphine and once after anileridine. 


The over-all incidence of side effects, excluding drowsiness 
— which in this situation probably should be considered 
advantageous — was least after anileridine and slightly greater 
after oxymorphone than after morphine. The number of 
patients for whom no side effects were reported was greatest 


after morphine and least after oxymorphone. In both respects 
the differences were not great. 


5. Blood pressure 


The incidence of changes in blood pressure, both systolic 
and diastolic, after the pre-anaesthetic medications is sum- 
marized in table 7. The differences in systolic pressure 
were slightly greater for oxymorphone than for morphine or 
anileridine, but for each of the narcotics the changes were not 
greatly different from those after placebo, except for the less fre- 
quent occurrence with the latter of decreases in pressure of 20mm 
Hg or more. Very likely a great part of the apparent decreases 


TABLE 6 
Incidence of side effects with pre-anaesthetic medication 








ene, WENO RB ws SS eS SS 8 


| Placebo | Morphine | Oxymorphone | Anileridine 


10 1.0 1.33 25 33 
Number of patients ........ 169 53 116 114 56 115 56 
RN, Oe sen oe ware ter 155 = 91.7% | 31=585% 81 = 78.4% 77 =67.5% 24 = 42.9% 77 =67.0% 31 =55.3% 
“ESI eee ee 12 12 15 22 16 24 18 
ED a ia 5 wR Bs we ae 0 2 3 5 6 Ae 3 
0 SA eee eee 0 4 4 3 0 3 0 
a ee 0 3 1 8 2 1 0 
ee MOMS S'S.) eae 0 8 11 3 1 2 1 
PNT Gee oe 1 4 2 1 2 1 1 
RR eee ee 0 0 1 0 1 0 1 
Es STS IRT 5. ay cence 0 1 2 1 “ 1 0 
ee ae ot ee ee 0 1 3 3 3 3 2 
a a ee ee ee 1 2 0 1 1 2 1 
SE 5:55 VERON oi a... a eo 0 1 0 a 1 1 3 
Difficulty in focusing eyes . . . . . 0 0 0 0 0 1 0 
Numbness or feeling of heaviness. . 0 0 0 0 1 0 1 
ne a es se eS 8 0 0 0 0 0 0 1 
Respiratory depression. . . . . . . 0 0 0 1 5 1 3 
A 5s e's «04 wee 0 1 0 0 0 1 0 
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TABLE 7 


Blood-pressure changes 
after pre-anaesthetic medications 





Oxy- Ani- 
Placebo Morphine morphone leridine 


Number of patients ......... 169 169 169 171 


Systolic pressure 


No change or a variation of 


less than 10 mm Hg....... 49 44 38 42 
Variation of 10 mm Hg \ Inc. 35 38 32 44 
or more ( Dec. 85 87 99 85 
Variation of 20 mm Hg ( Inc. 7 9 11 9 
or more } Dec. 32 35 43 31 
Variation of 30 mm Hg { Inc. 0 3 3 1 
or more / Dec. 7 13 14 8 
Diastolic pressure 

No change or a variation of 
less than 10 mm Hg ....... 82 71 69 75 
Variation of 10 mm Hg { Inc. 30 31 32 24 
or more Dec. 57 67 68 72 
Variation of 20 mm Hg { Inc. 5 3 5 6 
or more ( Dec. 11 13 13 11 





in blood pressure recorded occurred because the initial read- 
ings were above usual levels for the individuals in the quiet 
state accompanying the exciting effect of the operating room 
situation. This should diminish as the patient became accus- 
tomed to the new situation, assisted by the quieting effect of 
the drugs. For example, after placebo a fall in systolic pressure 
of 20 mm Hg or more was reported 21 times — average 
fall 22 mm. In 13 of these cases premedication was judged 


to be unsatisfactory with no or inadequate sedation. After 
oxymorphone a fall of 20 mm or more was reported 45 times, 
average fall 25 mm. In 17 of these cases the rating was unsatis- 
factory with no or inadequate sedation. The slightly greater 
effect of oxymorphone on systolic pressure might be due to 
its quieting effect. The same could be said of the effect of 
morphine and anileridine. However, the anaesthetists com- 
plained twice of a hypotensive effect, once after 8 mg of 
morphine and once after 25 mg of anileridine. A hypotensive 
effect beyond what might be expected from a quieting effect 
alone was apparent from the blood pressure readings in a 
number of other cases, although not commented upon speci- 
fically by the anaesthetist (see table 8). In some, but not all 
of these cases, the pressures were probably not basal 
initially. 

The changes in diastolic blood pressure were much alike 
in incidence and degree after each of the three narcotics 
and differed only slightly from the changes seen when a 
placebo was given (see table 7). 


6. Heart rate 


With all premedications a decrease in heart rate was noted 
more often than an increase (see table 9). The changes after 
morphine were very similar to those after a placebo, bur 
the incidence of a decrease in rate was slightly greater afte- 
oxymorphone or anileridine. In one case who received morr 
phine the heart rate declined briefly to 50. In several other 
cases with each of the narcotics the anaesthetist commented 
on a bradycardia and said that this was the indication fos 
the administration of atropine, but in none of these patientt 
was the reported rate during the hour of pre-anaesthetic 
observation below 60. 


TABLE 8 


Cases in which systolie or diastolic blood pressure, or both, fell more than 30 mm Hg 
after pre-anaesthetic medication 











Initial Maximal 
Drug and dose blood fall 
pressure 

I ig att Mia? se, <a. ir oh 160/100 140/70 
a 160/70 140/40 
tle! ay & ac 180/70 135/68 
Morphine, 8 mg ..... 120/70 50/40 
Morphine, 8 mg ..... 220/110 174/100 
Morphine, 10 mg ..... 185/95 140/75 
Oxymorphone, 1.0 mg. . . 160/60 115/55 
Oxymorphone, 1.0 mg. . . 165/100 130/84 
Oxymorphone, 1.0 mg. . . 138/70 100/64 
Oxymorphone, 1.0 mg. . . 180/80 135/80 
Oxymorphone, 1.33 mg . . 126/74 84/54 
Oxymorphone, 1.33 mg . . 176/100 144/88 
Oxymorphone, 1.33 mg . . 130/70 90/50 
Anileridine, 25 mg. . . . . 120/80 80/50 
Anileridine, 25 mg... . . 170/70 130/60 
Anileridine, 25 mg. . . . . 150/70 110/70 
Anileridine, 25 mg. . . . . 130/80 95/65 
Anileridine, 25 mg. . . . . 210/90 100/50 











Time Pressure 
of maximal 60 minutes of 
change after sedation 
(minutes) injection reported 

10 140/80 None 
30 150/50 None 
45 140/70 None 
10 100/70 Satisfactory 
30 185/100 Unsatisfactory 
20 140/75 None 
60 115/55 Satisfactory 
30 150/100 Satisfactory 

‘60 100/64 Unsatisfactory 
60 135/80 Moderate 
20 110/70 Moderate 
45 172/92 Slight, satisfactory 
60 90/50 None 
60 80/50 Slight, satisfactory 
45 140/70 None 
60 110/70 None 
60 95/65 Slight, satisfactory 
20 130/70 Slight, satisfactory 








OHO wWOZw 
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TABLE 9 


Ineidence of change in heart rate 
after pre-anaesthetic medication 





Number Decreased Increased 

of heart heart 

patients rate rate 
oe 169 57 (33.7%) 30 (17.8%) 
Morphine .. . 169 54 (32.0%) 31 (18.4%) 
Oxymorphone .| 169 75 (44.2%) 40 (23.5%) 
Anileridine . . .| 171 70 (40.9%) 38 (22.2%) 


| 


7. Respiratory rate 


A decrease of four or more per minute was recorded in 
some cases after the placebo, more frequently after morphine 
and anileridine and most frequently after oxymorphone 
(see table 10). The rate decreased to 12, never below that 
figure, in five cases to whom a placebo was given. It decreased 
to 12 or lower in 18 cases and to 10 or lower in 4 cases (once 
to 6, once to 8 per minute) when morphine was given. It 
decreased to 12 or lower in 10 cases and to 10 or lower in 
4 cases (once to 7 and once to 9) after anileridine. It decreased 
to 12 or lower in 22 cases and to 10 or lower in 9 cases (4 
times to 8 per minute) after oxymorphone. The effect on 
repiratory rate was definitely greater after the larger doses 
of anileridine and oxymorphone. The anaesthetists charac- 
terized the effects as respiratory depression ten times, in six 
to whom the drug given was oxymorphone, in four when 
anileridine had been given. The depression was not judged 
severe enough in any case to require an antagonist during 
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the pre-anaesthetic period, but in two patients apnea occurred 
during induction, in both instances attributed to the pre- 
anaesthetic drug (oxymorphone). 


8. Secretions 


The incidence of minimal secretion (drying effect) was 
greater for each of the narcotics than for placebo, and anile- 
ridine was slightly better than morphine or oxymorphone 
in this respect (see table 11). Some of the patients were given 
atropine at the end of the pre-anaesthetic period most com- 
monly because secretions were excessive and troublesome. 
This occurred 33 times after placebo, 29 times after morphine, 
32 times after oxymorphone and 27 times after anileridine. 


9. Need for postoperative analgesic medication 


The nature of the premedication appeared to have little 
influence on the need for postoperative analgesic medica- 
tion or on the time when this was required. Such differences 
as were noted favoured morphine slightly, since the number 
of patients to whom analgesic medication was given within 
three hours after operation was less and the average time to 
such medication was slightly greater with morphine than 
with the other agents (see table 12). 


10. Postoperative awakening time 


Many factors can of course affect postoperative awakening 
time, and perhaps pre-anaesthetic medication is the least 
important. It could presumably play a role in so far as it 
reduced the amount of induction medication (pentothal) or 


Tasie 10 
Effect of pre-anaesthetic medication on respiratory rate 





Placebo 
I I enti oe detitin sat Slabs ache mein 
OE OP ee eee eae ee ee 169 
Cases showing decrease of 4 or more/min.. . ...... 27 
Percentage of cases showing decrease... .....-.-- 16.0 
Cases showing decrease to 12/min. or below ....... 5 
Cases showing decrease to 10/min. or below ....... 0 



































Morphine Oxymorphone Anileridine 
10 1.0 1.33 25 33 
114 56 115 56 
12 30 36 30 22 22 
25.8 31.4 53.4 18.2 39.2 
6 16 3 7 
3 5 1 3 


Tasie 11 
Effect of pre-anaesthetic medications on respiratory tract secretions 

























Placebo Morphine Oxymorphone Anileridine 

Secretions Number Per- Number Per- Number Per- Number Per- 

of cen- of cen- of cen- of cen- 

patients tage patients tage patients tage patients tage 

ee ee 54 40.3 72 54.9 69 57.0 83 62.9 

Moderate ...... 41 30.6 39 29.0 34 28.1 34 25.8 

ae 39 29.1 20 15.2 18 14.8 15 11.3 
35 38 49 39 






* Most of the cases not reported received regional or spinal anaesthesia. 
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TABLE 


12 


Influence of pre-anaesthetic medication on need for postoperative analgesia 








| Placebo | Morphine | Oxymorphone | Anileridine 
| | 
as, a a EO I, Eee 36 oer | 8 10 1.0 a... ee 33 
None needed within 24 hours. ............. 26 4 21 18 12 14 11 
Patients given analgesic in 3 hours or less after surgery . . 57 15 28 | 36 16 42 18 
Average postoperative time to first dose of analgesic (minutes) 279 324 307 304 235 | 275 315 
EE oP x) 2 we es a 8 hes ye 3 ep 15 





6 1 | 4 0 co 1 





the amount of anaesthetic agent, or both. It has been shown 
previously (table 5) that the amount of pentothal used was 
less when one of the narcotics was used as premedication than 
when this was a placebo. A parallel difference was shown in 
the postoperative awakening time (see table 13). 


Summary 


Oxymorphone and anileridine were compared with mor- 
phine and a placebo. Each narcotic was superior to the placebo 
in its satisfactory rating, but the three were not materially 
different when administered in equi-analgesic dose. An increase 
of a third in the dosage of oxymorphone and anileridine 
increased their effectiveness, each having a greater sedative 
effect at the higher dose. The over-all incidence of side effects 
was least after anileridine and slightly greater after oxymor- 


phone than after morphine. A reaction at the side of injec- 
tion was seen most often after morphine. Euphoria and respi- 
ratory depression were reported most often after oxymor- 
phone. A drying effect on secretions was slightly better with 
anileridine. An apparent mild hypotensive effect was reported 
after each of the narcotics and the placebo, probably owing 
in large part to initial pressures being elevated somewhat 
by the operating room situation, but contributed to by the 
quieting effect of the narcotics and in some instances represent- 
ing specific drug action. As compared with placebo, the 
narcotics slightly reduced the amount of sodium pentothal 
required for induction and the average postoperative awaken- 
ing time. Some anaesthetist observers tended to be generally 
pessimistic or optimistic in their evaluation of all pre- 
anaesthetic medications. The demonstration of this trend 
wes a useful by-product of the investigation. 


TABLE 13 
Postoperative awakening time 





| 


| Placebo | Morphine | Oxymorphone Anileridine 
| 





OO ae eee eee 100 105 92 97 

Average awakening time (minutes). . . . . 12.5 9.2 7.9 8.8 

Awake immediately at end of procedure . . 34 = 34.0% 31 = 29.5% | 33 = 35.9% 40 = 41.2% 

Awake within 5 minutes ......... 61 = 61.0% 69 = 65.5% 62 = 67.4% 70 = 72.2% 

Awakening time 15 minutes or longer. . . . 25 = 25.0% 22 = 20.9% 16 = 17.3% |} 16=165% 
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Dagga in South Africa 


By John Mitchell Watt 
E.D., M.B., Ch.B., F.R.C.P.E., F.R.S.E., F.R.S.S.Af. 


Emeritus Professor of Pharmacology and Therapeutics, University of the Witwatersrand, Johannesburg, 
now attached to the South African Institute for Medical Research, Johannesburg 


Introduction 

Cannabis sativa L. is known as dagga in South Africa and 
is not referred to as hashish, hemp, Indian hemp or marihuana. 
The name dagga is derived from the Hottentot word dacha, 
a name which was in common use in the earlier years of the 
European settlement at the Cape. The term has been a confus- 
ing one, for it refers not only to true dagga — namely, 
Cannabis sativa — but also to various species of Leonotis, the 
leaf of which bears a superficial resemblance to that of Cannabis. 
The name dagga is always, however, qualified when it is 
used in reference to Leonotis, thus: klipdagga, knopdagga, 
knoppiesdagga, red dagga, rooidagga and wildedagga (Watt & 
Breyer-Brandwijk). 

In earlier legislation and in regulations based thereon, the 
term intsangu is used. This is derived from the Swati and 
Zulu names. In South Africa the African names are: Xhosa, 
umya; Sotho, matakwane, matokwane, matekwane, mmoana; 
Swati, isangu; Zulu, nsangu (Watt & Breyer-Brandwijk). The 
names sunnhemp and sunnhenep refer to Crotolaria juncea L. 


Although the opinion has been expressed that Cannabis 
sativa is indigenous to South Africa, this is not really so. 
The plant may have been introduced by the early travellers 
circumnavigating the Cape from the east. Burton (1876) 
expresses the opinion that the plant was introduced into 
Africa by the Arab. It is probable, however, that it was 
introduced to the Cape by the Javanese slaves, and de Almeida 
(1930) suggests that it was introduced into Mozambique 
from India. This is supported by du Chaillou (1861) who 
found Cannabis sativa under careful cultivation among the 
Bakalai in the basin of the Ogawe. He said that he had never 
encountered the plant growing in a wild state. He is of the 
opinion that the plant owes its introduction into Africa 
either to the Arab or the Hindu. Walton (1953) says that 
“ the habit of smoking dagga, Cannabis sativa, was introduced 
into Southern Africa by the very first waves of Bantu invaders 
from the north and dagga pipe bowls of stone or earthenware 
have been found in association with early Bantu settlements 
in Southern Rhodesia, the Transvaal, the Orange Free State, 
Basutoland, the Cape Province and Natal.” 

It is certain that the plant does not grow spontaneously 
in southern Africa and that it has not even established itself 
as an escape in the way that so many alien plants have done 
in South Africa. Cannabis is always cultivated, albeit surrepti- 
tiously, and the cultivator is usually Bantu. The trade in the 
material is in the hands of bah European and Bantu and 
possibly, to a less extent, in those of the Indian and the coloured. 
Some idea of the magnitude of this traffic is revealed by the 
quantity of dagga confiscated and destroyed by the police 


| 





Figure 1 


Bantu ox-horn dagga pipe with stone bowl. (From the author’s collection.) 





Figure 2 


Another pattern of Bantu ox-horn dagga pipe. (From the author’s collection.) 


during 1954 and 1955 — namely, 2,515,563 lb and 2,757,965 
Ib respectively (Star, 23.11.56). 


Souree of supply 


The supply of dagga is thus not«from wild, but from 
cultivated plants, which are grown for no other purpose 
than for sale to cannabis habitués. Cannabis is not grown 
in South Africa as a source of fibre, achene or oil, or as a 
medicinal plant. 

The distribution is by motor-car, the material being shifted 
long distances with great celerity. Consignments are often 
discovered at the source in the rural areas. This is well illus- 
trated by the following episode reported in the Rand Daily 
Mail (1938). A police constable on patrol on horseback in 
the Wolkberg, near Haenertsburg, was advised that a motor- 
car with covered number plates and driven by an African 
had passed shortly before. His suspicions aroused, he obtained 
the loan of a motor-car from a farmer and the chase was on. 
He soon came upon an African with three maize bags full 
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Figure 3 | 
Various packings of dagga: (a) 2” long; (b) 3” long; (c) 8” long. [From the author’s collection.) 


of cannabis, who stated after arrest that he was waiting for 
a motor-car to take delivery. The constable continued the 
chase and came upon the other motor-car. It proved to be 
from Alexandra township on the border of Johannesburg 
municipal area. The car contained nine bags of dagga weigh- 
ing 385 Ib. 


Sometimes the trafficker is more fortunate and reaches a 
point nearer his goal before interception. A special section 
of the police is unrelentlessly on the qui vive and often intercepts 
consignments close to the point of delivery. None the less, 
many consignments get through and are soon packed for 
distribution. The police also make organized raids in country 
districts where the growing of cannabis is suspected. This 
produces a marked effect on the quantity of cannabis available 
for marketing. For example, in 1956 Colonel van Heerden, 
Deputy Commissioner of Police in Pietermaritzburg, reported 
that the police dagga squad had recovered, in the Bergville 
area, nine tons of dagga from twenty-nine fields, this resulting 
in wholesale destruction of further dagga by the local African 
inhabitants to avoid trouble (Star, 1956). 


As far as the African is concerned, the vendor is one of his 
own kind, an apparently innocuous man, who may be in 
employment and acting as a go-between as a side-line. He 
may earn his living solely as a dagga vendor. The sale is at 
street corners, in bus queues, in the service entrances to large 
buildings and from the servants’ quarters in apartment blocks 
and private residences. Among the Europeans, often young- 
sters, distribution is by Europeans as a rule. 


Dagga is regarded by the Bantu as more desirable if it 
contains the seed. All the many specimens which I have 
seen have been of this nature. 


Mode of use 


Cannabis is always smoked in southern Africa, and there 
is no evidence of its having been taken by the mouth. On 
account of the fear of detection, the use of the older-fashioned 
pipes, such as I illustrate, has become rare except under suitable 
circumstances and more particularly in country districts. The 
older primitive pipes have been superseded chiefly by dagga 
cigarettes, but also to some extent by pipes made from medi- 
cine bottles and milk containers. The latter are smoked 
through water in the same way as were the older patterns. 
Ordinary cigarettes are also filled with dagga by removing 





Ficure 4 


Brick dagga pipe made from clay and straw with a glass mouthpiece. The pattern 
is originally Hottentot, who used, however, a bone mouthpiece. (From the 
author’s collection.) 






Mouthpiece 
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Bamboo stem 


Figure 5 
Bantu traveller's dagga pipe. (After Bourhill.) 





Ficure 6 
Dagga cigarette. Length 2 1/4 in. (From the author's collection.) 
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the tobacco and replacing it by dagga, only the visible end 
or ends being plugged with tobacco. Another form of dagga 
cigarette consists of 50 per cent dagiga and 50 per cent tobacco, 
wrapped in brown paper. “ King ize ” dagga cigarettes, two 
inches longer than before, are now on the market (Star, 1957). 


Type of consumer 


Not so long ago, the dagga habit was regarded as practically 
confined to the Bantu and the coloured. This is well illus- 
trated by the table of convictions |\during 1948 for possessing 
dagga (table 1), which I reproduce from the report of the 
Inter-departmental Committee on the Abuse of Dagga. 


Now, however, there is abundant evidence of increase in 
the incidence among the Europeans, especially in the larger 
urban areas. During 1958 the Suid-Afrikaanse Stem drew 
attention to the menace which dagga had become among 
the young folks of Johannesburg. 


The late Mr. J. J. O'Connor (1955), a member of the 
Johannesburg City Council and a social worker, expressed 
the opinion that the meeting place of the youthful European 
indulger in dagga is the suburban tearoom and café. The 
surreptitious indulgement does not take place on the premises, 
but in some dark corner near by to which the youths repair 
by ones and twos to have a home-made dagga cigarette or 
a “drag”. Sometimes the meeting place is a cinema, but, 
on the slightest suspicion that they are being watched, the 
venue is changed. Mr. O’Connor went on to say that the 
dagga is sometimes bought at a house where wine is also 
sold, a traffic which apparently takes place on Sundays as 
well as weekdays. 


As to the reasons for the juvenile European indulging in 
dagga, Mr. O’Connor, who, as a social worker, visited 
some 600 homes each month, said that the “ dagga-smoking 
craze is greatly due to lack of control by parents ”. He also 
said that “ dagga is used by many youths as a toughening-up 
process before frequent gang skirmishes”. At this time the 
District Commandant of Police in Johannesburg reported 
that 1,370 people had been arrested for dagga offences during 
six months and of these only one failed to be convicted. 


Mrs. Nancy Elston (1958), a voluntary worker among 
the youth of the southern suburbs of Johannesburg, brings 
out another aspect of the dagga problem among the European 
youth of this city. She says that the youthful adventurer into 
the dagga circle is attracted by others and often indulges, 
to begin with, out of bravado. All shapes and sizes of dagga 
pipe are used, even pipes with three mouthpieces. These 
early attempts produce a feeling of exaltation. The youthful 
tyro glories in the thought that he has shared dagga with 
others. He feels that there is a glamour about this. Mrs. Elston 
told me that “ experienced smokers of tobacco, cigarettes or 
dagga cannot be bothered with fancy holders or pipes, which 
they consider too cumbersome ”. It is apparent from my 
illustrations that it is easier to indulge in a surreptitious smoke, 
with less risk of detection, by way of a cigarette than by 
way of a “ pipe ” which cannot easily be hidden and, in any 
case, is recognizable on sight. 

Mrs. Elston brought out a significant point in the mainte- 
nance of the dagga traffic. She says that it is “ the practice 
of people who victimize youngsters to tell them of the danger 
of going insane should they be deprived of dagga. As a result 
young ones are scared out of their wits and will go to any 
length to obtain it. Naturally they are used as pawns.” 

Boys, known as peace makers and specially trained to 
counter the dagga traffic among juveniles, are said to obtain 
splendid results in countering the use of dagga by the European 
juvenile. 

Although indulgement in dagga seems more prevalent 
among European juveniles and adolescents, there is no doubt 
that it is also found among more mature persons. There 
does not appear to be any organized availability among 
people of standing. The older European who indulges in 
dagga is usually, if not invariably, of the hobo type who 
has sunk in the social scale and is an alcoholic as well as a 
dagga habitué. 

Kieser (1953), principal of Diepkloof Reformatory for 
Africans near Johannesburg, reports that dagga smoking is 
widespread among unemployed Africans. He estimates (1953) 
that close on 2,000,000 persons in the Union, of whom 
1,200,000 are Africans, smoke dagga or trade in it. 


TABLE 1 
Convictions during 1948 for possessing dagga 














European Native Asiatic Coloured 
Area SS Total 
Male Female Male Female Male | Female Male Female 
Le eae ee amr Jy 15 -- 580 
ee ae ee 35 — 283 
SEEN >:..5.s\ +, seas Ss aor ss 2 — 221 
pa TS, ST, FIP AAG os ~ 183 
PEE ALR) Helin Gl» Luh <teeios 35 = 3,046 
Transvaal (excluding Witwatersrand) . 23 2 1,895 
ME.) . 5 i> ssa et = 63 1 3,331 
oO eee eee 8 1 505 
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The position in regard to the Bantu seems to have altered 
with progressive urbanization. Bourhill (1913) has given us 
one of the earliest descriptions of the incidence of dagga 
smoking among the Bantu, predominantly rural. He records 
that the African boy makes his first essays about the age 
of eight to ten years, and often gives up immediately because 
of the unpleasant effects. The more mature youth in his 
teens, however, smokes in parties because his fellows do 
so, or he does so to play “ dagga games ”. Bourhill observes 
that dagga smoking may often be discontinued at this stage, 
because it is apparently more of a social pleasure than a vice. 
If the indulgement in dagga persists into adult life, the smoker 
smokes to obtain the effects of dagga, much in the way of 
the European who drinks alcohol for its effects. In Bourhill’s 
opinion, this more mature and seasoned type of dagga smoker 
has really developed a craving. He may still smoke in parties, 
but is often unable to work efficiently without smoking. 
Sudden deprivation does not apparently produce physical 
illness as does corresponding deprivation in the alcoholic 
and the narcotic addict. There is, however, some craving, 
associated with restlessness, bad temper and laxity in regard 
to his work. Continuance of the habit into older age, accord- 
ing to Bourhill, comes partly from force of habit and partly 
because the habitué feels that he can no longer do without 
dagga. This latter is quite possibly the case, although the 
craving seems to be much milder than it is in the alcoholic 
and the narcotic addict. There is, however, other evidence, 
which I shall mention later, that in the seasoned smoker 
there develops such a degree of weakening of his will power 
that he is unable to give up the habit. 


I have been fortunate in having had, during 1954 and 1955, 
the assistance of an educated and trained Zulu woman (Mam- 
puru) who lived in Orlando township near Johannesburg. 
She has been able to make most valuable first-hand observa- 
tions on dagga smokers in this township. She confirms other 
observers in noting that dagga smoking may be found in 
boys as young as ten and eleven years. She ascribes part of 
the cause of this to lack of parental control on account of 
both parents working. This results, she says, in youngsters 
rapidly becoming vagrants. She has found that African boys 
of school age have become so addicted to dagga smoking 
that, when they cannot find dagga, they inhale benzene and 
become “ dead drunk ” from it. 


She has found that the dagga smokers, both female and male, 
known to her regard dagga as a source of courage. The 
saying among them is, “I smoke dagga to gain courage.” 
Another saying is: “ After smoking, I forget my troubles. 
The whole world becomes rosy.” Here, then, is the essential 
background to the dagga habit — to get rid of inhibitions; 


to escape from unpleasantness and discomfort. 


Mrs. Mampuru is of the opinion that there is “ an inward 
urge among the poor classes to meet the social maladjust- 
ments with courage. Some say they need courage to face 
the nightly opposition from unknown foes; others courage 
to face poverty, to face oppression, to face domestic diffi- 
culties; others again seek courage from dagga for self defence.” 
Courage is sought also for housebreaking and shoplifting. 


Brigadier Rademeyer, in his time chief of the Union 
Criminal Investigation Department, has expressed the opinion 
that dagga plays a major part in many murders and serious 
assaults. He reckons that the dagga “ addict ” is irresponsible 
when under the influence of the drug and that his reactions 
run to aggressiveness. Lum (1949) says there is no doubt that 
the use of dagga precedes much of the violent crime that 
the police of Johannesburg and other large centres are battling 
to suppress. This is an opinion shared by Zonk (1956). 


Mrs. Mampuru describes a woman vendor of dagga of great 
stature, who works under the cloak of the Zionist Church. 
She wears her blue robes of office when she goes to collect 
supplies. In addition to selling dagga, she sells brandy, her 
clientele consisting of African girls and boys of fourteen 
to eighteen years. Her excuse for engaging in this traffic is 
that she must make a livelihood as she is a widow. Her house 
is known as “ Nkliziyodela ”, which means “ My desires rule 
over me to your satisfaction.” 


Mrs. Mampuru feels that much of the demoralization of 
the dagga smoker and much of his deterioration is due to 
alcoholic liquor. “ Dagga smokers [I think she means con- 
firmed and hardened smokers] drink heavily when their health 
fails. It is not ‘ kaffir beer’ but stronger liquor which is 
drunk, such as: maconsana, a distilled kaffir beer; barbaton, 
a spiritous concoction containing many ingredients to give 
it a ’ kick’; bo pelo bon’tenile, which means ‘I’m tired of 


life.’ ” 


It is commonly believed that the smoking of dagga stimulates 
sexual desire and capacity. Many doubt this. The Inter- 
departmental Committee on the Abuse of Dagga (1952) 
says “ that in general, dagga smoking does not act as an 
aphrodisiac, but that on the contrary it usually has the opposite, 
that is, a sedative effect.” In this connexion the following 
statement by an African addict is of great significance. “ Dagga 
makes me more cheerful in the presence of both men and 
women. I feel more romantic and I waste no time in making 
love to women when under its influence. But I would not 
outrage a woman. It [dagga] makes me lazy in hot weather. 
I do not get easily offended when I have smoked dagga.” 


Another African dagga smoker in Orlando says that he 
has no craving for it and has had periods as long as six months 
without indulging and with no craving. For him it is a social 
habit, depending for its occurrence on the company he is 
in. Dagga does not make him quarrelsome. 


A Swati of twenty-one sa.‘s that his boyhood “ gang ” 
suggested to him at the age of thirteen that smoking of dagga 
would give him courage. He has found also that it makes 
him carefree. Another Swati, age about twenty-eight, says 
that he has noticed that dagga smokers are firm and strong. 
“TI started at the age of seventeen and do not think that 
I cannot stop ‘ the expensive habit ’. I find that it is not good 
to smoke dagga, because, whenever I smoke, I become 
touchy and I am keen for a fight once I am challenged. | 
feel dangerous and disturbed by the slightest provocation. 
I have seen boys of my age go to jail; they fight; they rape; 
they drink heavily; they are senseless.” 
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Another Swati, age about nineteen, works occasionally. 
His main occupation is assaults on people by night with the 
intention. of robbing them. He is realiy a coward and got 
into wrong company at the age of fourteen. He has become 
a dangerous liquor and dagga addict. He smokes dagga 
because it makes him happy and carefree and gives him 
courage to defend himself from his street opponents and 
to stab effectively (Mampuru). 

Other types are a southern Sotho, age about thirty-nine, 
who is a secret dagga smoker and a heavy drinker, but not 
during working hours. A Zulu, age about thirty-one, is a 
heavy drinker but not a heavy dagga smoker. He is “ a quiet 
dagga addict, a real one”, and says “I smoke and do not 
disturb anybody. I never fight; in fact, where there is war you 
won't find me.” An old African who smokes dagga five 
times a day is now unable to work because he suffers from 
fits, which his wife ascribes to witchcraft. The language he 
speaks, while he smokes, is “ poetic in the true sense of the 
word ”. He thinks that dagga is the only pleasure that enables 
him to commune with the great spirits of the past, especially 
Tshaka, Mpande, Dingana and Cetshwayo (Mampuru). These 
type records bear out the opinion of the Inter-departmental 
Committee of the Abuse of Dagga that dagga “ affects people 
in different ways ”. 

In South Africa there is no organized scheme of treatment 
for dagga habitués; indeed there is no need for this. In the 
ordinary course of events, the dagga smoker is dealt with 
by the police. If detected, he is prosecuted by the police for 
the possession of dagga and on conviction receives a short 
term of imprisonment. Punishment is more severe for the 
large-scale trafficker. The dagga habitué who has become 
really addicted and has degenerated mentally is usually 
admitted to an institution for the treatment of mental illness. 
Table 2 is compiled from the reports of the Commissioner 


Taste 2, — Cannabis psychosis 
Male native, coloured and Asiatic first admissions 
to Union mental hospitals, 1924-1935 


Number admitted Dagga psychosis 


Year 


Native | Coloured | Asiatic Native | Coloured | Asiatic 
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Ds 6805s 0 1 
Ban ces54s 2 1 
nS 1s 46% 1 0 
Moe saeeee 3 0 
Ess 00c04-5 4 3 
a 2 1 
Me 650004 4 0 
PeDe sean ee 0 0 
Bese xteve 2 1 
Pees iawn 4 0 
1924-1935... 6,147 


The total female dagga admissions during this period were five natives. 


(After Watt & Breyer-Brandwijk, South African Medical Journal, 22 August 
1936.) 


Taste 3. — Cannabis psychosis 
Male non-European readmissions to Union mental hospitals, 1924-1935 


Year Number admitted 


Dagga psychosis 





ne & | 55 1 
ws F245 70 1 
Mos 21.2 71 1 
Be cs ha tg 72 4 
ES 89 s 
a 87 3 
aera 109 0 
suka 105 1 
eae peas 96 1 
Mee GSS 105 0 
A OR. 97 1 
Mee vce 144 0 
1924-1935... . 1,100 21 (2.0%) 





(After Watt & Breyer-Brandwijk, South African Medical Journal, 
22 August 1936.) 
for Mental Hygiene and is after Watt & Breyer-Brandwijk 
(1936), with additions for the years 1934 and 1935. No further 
figures are available. The male non-European readmission 
rate is given in table 3, from which it will be appreciated 
that there is a very considerable apparent rate of permanent 
recovery. 


I have no record of the magical use of the plant among the 
Bantu, Hottentot, Bushman, coloured or Asiatic in southern 
Africa. The plant has, however, been used medicinally, and 
the following points are epitomized from Watt & Breyer- 
Brandwijk (in the press). The plant is a snake-bite remedy 
among the Mfengu and the Hottentot. Speight (1932) is of 
the opinion that the plant has been used for centuries by the 
Hottentot as an intoxicant. Sotho women are reported as 
smoking cannabis to stupefy themselves during childbirth 
(Hewat, 1906). The Sotho of Basutoland administer the 
ground-up achene with bread or mealiepap to a child during 
weaning (Phillips, 1917). The Xhosa use the plant in the 
treatment of bots in the horse. There is a popular misconcep- 
tion among the coloured of the Western Cape that the nar- 
cotic effects of dagga can be absorbed by inhalation from 
the dried plant placed inside a pillow-slip. The “ oil ” from 
a dagga pipe has been used as an external application by 
European “ cancer curers” and others (Muir, 1906, 1907). 
In Southern Rhodesia the plant is an African remedy for 
malaria, blackwater fever, blood-poisoning, anthrax and 
dysentery, as well as being used as a war medicine. 


Summary 
1. Cannabis sativa L. is known as dagga in South Africa. 


2. The name dagga is also applied to various species of 
Leonotis, but always qualified. 


3. Cannabis sativa L. is not indigenous to South Africa, 
but has been introduced from the East. 

4. Dagga is smoked in South Africa and never taken by 
any other route. The types of pipe used in smoking it and 
the packings of dagga are illustrated. 
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5. The dagga trade is, for the most part, in the hands of 
Africans and to a less extent in those of the Europeans and 
the coloured. Some idea of the extent of the traffic is given. 


6. Cannabis sativa L. is surreptitiously cultivated purely for 
nefarious purposes. 


7. In South Africa dagga has no magical significance, but 
is used to some extent in indigenous medicine. It is not grown 
for commercial purposes. 


8. True dependence upon the drug seems relatively rare, 
but it is clear that much of the smoking is done to remove 
inhibitions and thus to facilitate the commission of crimes 
of violence. 


9. The evidence in my records supports the opinion of 
the Inter-departmental Committee on the Abuse of Dagga 


that dagga is not aphrodisiac, but produces the opposite 
effect. 
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Tranquillizing and related drugs: 
Properties for their identification (Part I) 


By Ponnusamy Rajeswaran & Paul L. Kirk * 


School of Criminology, University of California, Berkeley 


Note by the editor. — In view of the length of the article, it has been found 


convenient to publish it in parts in consecutive numbers of the Bulletin, part I 
being included in the present number. 





The group of drugs known as, or closely related to, tran- 
quillizers has increased in recent times at a rapid and accele- 
rating rate. With the frequent appearance of new tranquillizers 
the group accounts for a large proportion of all drugs marketed 
at the present time. They have become a matter of concern, 
consequently, to the forensic toxicologist because of their 
immediate effects on persons, their possible toxicity and their 
presence in biological materials that may also contain other 
drugs or chemicals of a more toxic nature. Thus, their isola- 
tion and identification are of increasing importance. Both 
rest on a knowledge of the significant properties of the com- 
pounds, but those properties necessary for identification are 
of more immediate significance. The present study is concerned 
with these properties. 

The interest of laboratory investigators in tranquillizers is 
relatively recent, and the literature is correspondingly current. 
However, tranquillizing materials have been known and 


1 This work was supported by grants from the National Institutes of 
Health, Public Health Service, Department of Health, Education and 
Welfare (RG-4372), and the Research Committee of the University of 
California. Acknowledgement is made to thirty manufacturers of tran- 
quillizing drugs for supplying samples of their products. 


used almost as long as man has existed. Huxley (1-3) has 
summarized the history and background of those drugs 
which, for centuries, have played a part in the production 
of tranquillity in humans. 

The first pure active principle, reserpine, was isolated by 
Muller, Schlittler & Bien (4) in 1952. The complete structure 
of this material was elucidated by Huebner et al (5). Reserpine 
was synthesized by Woodward et al (6) in 1956, and is now 
well known to the medical profession as well as in the research 
laboratory. Chlorpromazine was introduced into the United 
States about the same time as the Rauwolfia alkaloids. It 
originated in the Rhone-Poulenc Specia Laboratories in 
France (7) from certain antihistamine phenothiazine deriva- 
tives. It has received wide usage in the treatment of mental 
patients and for acute alcoholism (8). 


The present paper is limited to fifty of those tranquilizers 
and related drugs which are presently available. Others have 
appeared on the market since this work was started. 

Table 1 gives the chemical name of the compound, the 
common name, the pharmaceutical company responsible for 
its manufacture, and its structural formula. 
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Colour tests 


By virtue of their ease of application for screening unknown 
compounds, colour tests have remained the most popular of 
all types of preliminary test methods. With the large number 
of compounds presently available, their use must be considered 
to be only preliminary, inasmuch as they are not specific 
and give many ambiguous or overlapping results. When 
large numbers of possible compounds are involved, these 
tests do have continuing merit in rapidly eliminating large 
groups of compounds and simplifying the more definitive 
tests that must follow. 


Two general types of test were employed with these com- 
pounds — (1) standard colour tests obtained by simple applica- 
tion of 10 standard test reagents; (2) the compound was 
subjected to nitration conditions, and the colour of the pro- 
duct under specified conditions was noted. 


Direct Colour Tests 


All the drugs examined were according to the recommenda- 
tions of Clarke & Williams (9, 10) at two levels of concen- 
tration, 20 7 and less than 0.5 mg. 


Test solutions. 100 mg amounts of the pure commercial 
drugs and others obtained by extraction of tablets were 
dissolved in 100 ml of 50% alcohol solution. A micro-drop 
(0.02 ml containing 20) was used as the test solution for 
the low concentration. 

Small amounts of solid compound (> 0.5 mg) as picked 
up at the end of a micro-spatula or end of a toothpick were 
used for the high concentration. In the case of the liquid 


(Ethchlorovynol) a micro-drop of the original substance 
was used. 


Reagents 


1. Froehde’s reagent (11) 0.5 % aqueous ammonium 


molybdate 

2. Mandelin’s reagent (12).... 0.5% aqueous ammonium 
vanadate 

3. Marquis’ reagent (13) ..... 1 part 37 % formaldehyde 


in 20 parts concentrated 
sulphuric acid, freshly 
prepared before use 
4. Mecke’s reagent (14) ..... 0.5 % aqueous selenous acid 
(H,SeOy) 


5. Reickard’s reagent (15) 1 % aqueous sodium tung- 


state 


6. Flueckiger’s reagent (16) 0.5 % solution of titanium 
dioxide (TiO,) in concen- 
trated sulphuric acid 

7. Vitali’s (Zernick’s) reagent 

(17, 18) (a) Fuming nitric acid 

(b) Ethanolic potassium hy- 

droxide (3 %) 


10 % aqueous sucrose 


8. Schneider’s reagent (19) ... 


9, Concentrated sulphuric acid 


10. Wasicky’s (Sanchez) reagent 
(20, 21) 10 % solution of p-dimeth- 


lyaminobenzaldehyde in 
glacial acetic acid 


Procedure 


For Froehde’s, Mandelin’s, Mecke’s, Reickard’s, Schneider’s, 
and Wasicky’s tests a micro-drop of the test solution was 
mixed with a micro-drop of the reagent on a spot-plate tile 
and evaporated to dryness on a warm water-bath. A micro- 
drop of concentrated sulphuric acid was added to the 
residue after allowing to cool and the colour produced noted. 


For the Marquis, Flueckiger, Vitali, and concentrated 
sulphuric acid tests, a micro-drop of the test solution on the 
spot-plate tile was evaporated and then cooled, before treat- 
ment with a micro-drop of the reagent solution. 


In Vitali’s test the residue obtained after treatment with 
a micro-drop of fuming nitric acid was moistened with 
ethanolic potassium hydrochloride solution. 


The solid compounds (> 0.5 mg amounts) were tested in a 
similar manner. 


Results 


The colours produced and the changes with time for the 
10 different reagents are tabulated in the following tables. 
10 % aqueous ferric chloride solution was not found to be 
a suitable reagent for most of the compounds, and the results 
are not reported. In a few instances colours were produced 
before evaporating and treating with concentrated sulphuric 
acid. 


cCorour tests 


“TABLE Tr: 


Note: A “ stroke ” is used to indicate successive colours; a “ point ” represents colour blends or 
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Nitration Colour Tests 


The formation of aromatic polynitro compounds and the 
colours they produce with alkaline solutions of ketones and 
some other compounds have been the basis for the detection 
of a large number of compounds (22, 23). Variations of the 
nitration method have been employed for detection of solana- 
ceous alkaloids (24), cocaine and cocaine substitutes (25), 
amphetamine (26), and phenyl barbiturates (27, 28). 


Procedure 


A modified procedure (29) was used to prepare the nitrated 
products of 1 mg amounts of forty-eight compounds described 
here and not previously reported in the literature, all of which 
had a ring structure of some form, not necessarily a benzene 
nucleus. 


The sample was heated in a test tube with 200 mg potassium 
nitrate and 20 drops concentrated sulphuric acid on a boiling 
water-bath for 20 minutes. After cooling and diluting with 
water to 30 ml, extraction was carried out with 30 ml portions 
of ethyl ether and chloroform. Each extract was washed 
separately with a little water and evaporated to dryness. 
The residues were dissolved in 2 ml of acetone and transferred 
to two test tubes. One drop of 50% aqueous sodium hydroxide 
solution was added to each, the solution mixed well, and 
allowed to stand. The colours of the acetone layers were noted. 

The colours of the chloroform and ether extracts were 
found to range from colourless to pale yellow, yellow, greenish 
yellow, and light brown. Each of the chloroform and ether 
extracts was divided into two portions and treated with a 
drop of 3% ethanolic potassium hydroxide and 50% aqueous 
caustic soda. The amounts responding to the test are of the 
order of 0.25-0.5 mg. The colours obtained are listed in 
table III. They vary from an intense yellow to red, and violet 


Tas_e Ill. — Colour tests with nitrated products 


black 








( bk = cr = crimson gr = green or = orange r = red 
Abbreviations bl = blue d. = dark gy = grey pk = pink v = violet 

( br = brown f. = faint 1. = light pr = purple y = yellow 

3% 50% Y 9 


alcoholic potash aqueous caustic soda 


Compound 


Chloroform 
extract 


Ether 
extract 


Chloroform 
extract 


Ether 
extract 





Group A 
Promazine .......... dr pk y y 
Vv 
cr 
d.pk 
Promethazine ....... f.pk d.r d.y y 
Ethopropazine ....... d.r f.pk y y 
r br.y 
br 
Trimeprazine ........ pk pk y 
Pyrathiazine ........ pk cr or y 
r 
Chlorpromazine ..... d.r pk y y 
or 
br 
Prochlorperazine .... f.pk d.r or 
br 
Prochlorperazine 
ethane disulfonate. . d.r l.br 
Prochlorperazine 
dimaleate ......... Lr y 
y 
Perphenazine ....... pk dr l.br y 
or or L.br 
or 
Thiopropazate ...... 












% 
alcoholic potash aqueous caustic soda 









Chloroform 
extract 


Ether 
extract 


Chloroform 
extract 


Ether 
extract 














Group A (contd.) 











Triflupromazine...... d.r or d.y 

or or 
Trifluoperazine ...... or f.pk or Ly 
Fluphenazine ....... pk Lr y or.r 








Methoxypromazine .. 



















faa eee f.or pk Ly y 
eRe eae or y 
br d.y 
(eae f.pk 
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Taste III (continued). — Colour tests with nitrated products 














{ bk = black cr = crimson gr = green or = orange r = red 
Abbreviations bl = blue d, = dark gy = grey pk = pink vy = violet 
br = brown f. = faint l, = light pr = purple y = yellow 
3% 50% 8% 50% 
alcoholic potash aqueous caustic soda alcoholic potash aqueous caustic soda 


Compound 


Chloroform Ether Chloroform Ether 
extract extract extract extract 







Chloroform Ether 
extract extract 





Chloroform Ether 











Group C Group E 
Adiphenine.......... bl gr.bl eee v or 
d.bl bl l.br 
Diphenylpyraline..... d.v pk pk y Phenelzine (Catron) . f.pk v gr 
r.br br v or gr.bl 
d.v f.v v 
Captodiamine ....... f.pk d.br L.br Isocarboxazide ...... pk cr or 
r.br v d.r pk 
pk 
Chlorcyclyzine ...... pk r pk.or abit, 
dr Iproniazid........... y 
Benactyzine ......... f.v v f.v pk.or Nialamide........... pk cr or 
br d.r or.pk 
Pipradol ............ pk L.br or fy Oxonamide.......... cr f.pk l.or or 
l.br y pk t or 
Azacyclonol ........ v br pr y Glutethimide ....... f.v f.pk y y 
r.br d.pr pk f.v f.v pk 
or f.v 
Hydroxyzine ........ cr pk pk fy or 
br.r cr 
Group F 
Hydroxyzine Pamoate. f.v br or 
f.pk r.br d.or Methylphenidate .... pk y Ly 
Lbr br 
eee f.bl cr or.r 
r Thonzylamine ....... or f.pk or Ly 
r t 
BEND. ec cicccccess d.r pk or y 
br.r br.pk br.r pk Pyrrobutamine....... y pk y y 
cr or or or 
v pk.or r.or lor 
Ethchlorvynol ....... or y or y 
l.br br.y br.y 
Group D Chlormethazanone ... f.pk 
br.y 
Phenaglycodol ...... r pk y y Imipramine ......... pk d.r r 
br or cr 
br.v y pr.r 
pr 
Mephenesin ......... br l.br 
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ERRATA 


Vol. XII, No. 4. The effect of the addition of a narcotic antagonist... 


Page 2 
Footnote 9. For “ See footnote 2 ”, read “ See footnote 8 ”. 


Page 4 — Table 2 

The heading “ Individual doses ” should read “ Individual doses ! ”. 

The initials of Patient B12 are given as “ $.M.”, but this should read “ S.H.” 
Footnote “ a” reads, “ Only 6 days ”, but should read “ Only 3 days ”. 


Footnote 13 — In this footnote it is said, “ Patient S.H. was case B. 15 ”. this should 
read “ case B. 5”. 


Page 5 — Table 3 

In the third vertical column correlated with Case N.Y. 1, the figure “ 10¢ ” appears; this 
should read “ 10h”. 
Page 7 — Table 5 

As last patient “ M.11” is listed; this should read “ H.11 ”. 

In the tenth vertical column (7th week), the morphine dose correlated with Patient B 11 
is given as “ 10”; this should correctly read “ 20”. 
Page 8 — Table 6 


In the section “ Screening Allyl Test ” (seventh vertical column) under “ R ” correlated 
with Patient H 12, the figure “2” is missing. 
Similarly, in the section “ Second Week ”, in the same column correlated with Patient 
N.Y. 6, the figure “2” is missing. 
In the last two lines of the text, it is stated, “ As is seen in the right-hand columns of tables 3 
”; this should correctly read, “ As is seen in the right-hand columns of tables 8 


Page 10 — Table in the left-hand column 

The figure correlated with Week 6 is “ 10.3”; this should correctly read “ 10.8 ”. 

In the remarks under the footnotes at the end of the right-hand column, the phrase appears, 
“ Remarks about notes 9 to 13: ”; this should read, “ Remarks about notes 15 to 19: ” 


Page 12 — Table 8 

The first five patients listed in the first vertical column should be designated B. 3, B. 4, B. 6, 
B. 8, B. 12, but the letter “ B ” is missing in all instances except for Patient B. 4. 

The raised “d” appearing in the column “ Occurring in week ” correlated with Patient 
H. 7, should be dropped one line to correlate with Patient H. 12. 
Page 14 — Table 12 


In the sixth vertical column the figures “ 15 (3) ” correlated with Patient N.Y. Coll. 6 should 
correctly read “15 (6) ”. 


In the eighth vertical column correlated with “ Average ”, the figure should read 9.6 (the 
decimal point is missing). 


CORRIGENDUM 


Vol. XIII, No. 2. Comparative investigations of the genesis of aleoholism and drug addiction. 


Throughout this article, 


Imbecile should read weak-willed. 

Imbecility should read want of will-power. 
Aggressive should read ambitious. 

Weak-willed should read lacking warmth of affection. 
Disorientated should read eccentric. 
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